Persistent right umbilical vein is an uncommon finding that is largely ignored. With increased use of sonography and other imaging modalities such as computed tomography (CT) and magnetic resonance imaging (MRI), recognition is increasing. Three cases with persistent right umbilical vein pattern are described here, each with associated left-sided gallbladder.
Persistent right umbilical vein is an uncommon finding that is largely ignored. With increased use of sonography and other imaging modalities such as computed tomography (CT) and magnetic resonance imaging (MRI), recognition is increasing. Three cases with persistent right umbilical vein pattern are described here, each with associated left-sided gallbladder.
The pattern of intrahepatic vascular segmental branching seen in this type of portal vein is characteristic and needs to be understood. This pattern of portal venous branching is commonly associated with left-sided gallbladder and thus has clinical implications during hepatobiliary interventions. The branching pattern of this portal vein is described and reviewed here along with associated findings of leftsided gallbladder.
Observations
Three cases of persistent right umbilical vein and left-sided gallbladder are reported. All three cases were incidental findings, with no complaints associated with the hepatobiliary system.
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Three cases of persistent right umbilical vein associated with left-sided gallbladder are presented. This poorly understood, rare variant is due to obliteration of the left umbilical vein during embryonic development. The left-sided gallbladder, associated with persistent right umbilical vein, is not anomalous positioning of the gallbladder but an embryologic abnormality of the umbilical vein that causes the gallbladder to migrate to the left of the ligament teres. Findings and clinical relevance are discussed.
Key words: persistent right umbilical vein, leftsided gallbladder, portal vein anomaly, portal vein Case 1 was a man in his mid-40s evaluated for right iliac fossa pain. He did not have any known case of disease, and his biochemical and routine blood investigations were within normal limits. Apart from the anomalous portal venous pattern described here and left-sided gallbladder, there were no other positive sonographic findings.
Case 2 was a man in his early 40s undergoing a routine health check for health insurance coverage. He did not have any specific illness or complaints. An anomalous portal venous pattern and left-sided gallbladder were the observed findings.
Case 3 was a woman in her late 20s complaining of occasional irregular menses. She had leftsided gallbladder and persistent right portal venous branching pattern. In addition, she had multiple small calculi in her gallbladder. Her pelvic sonogram did not show any obvious finding, and her complaints were mainly attributed to stress phenomenon.
When the liver was evaluated by sonography, the umbilical portion of the portal vein was consistently absent in all three cases. The portal vein at the level of the porta branched into the posterior segment of the right hepatic lobe (Figure 1 ). Thereafter, it ascended anteriorly along the ligament teres as a dilated segment, providing branches to the left and right hepatic segments of the liver. The gallbladder was noted toward the left of the ligament teres (left-sided gallbladder; Figure 2 ). All cases were evaluated with a GE Logiq 5 Expert (Milwaukee, Wisconsin), with a curvilinear 5-Mhz transducer.
Discussion
Persistent right umbilical vein is a rare anomaly with prevalence ranging from 0.1% to 0.7%. 1 In the embryonic stage, during the development of the porto-venous system, the umbilical veins on each side of the liver make connections with the hepatic sinusoids. The proximal part of both umbilical veins and the remainder of the right umbilical vein then disappear, so the left vein is the only one to carry blood from the placenta to the liver. 2 Persistent right umbilical vein is a vascular pathology in which the left umbilical vein becomes occluded, and the right umbilical vein persists and remains open.
In its normal branching pattern, the portal vein divides at the porta hepatis into right and left portal veins. As it courses superiorly, the right portal vein first branches off to the caudate lobe and then divides into anterior and posterior branches. These further subdivide into superior and inferior segmental branches, supplying the right lobe of the liver. The left portal vein first has a horizontal course to the left and then turns medially toward the ligamentum teres (umbilical portion; Figure 3 ). It supplies the lateral segments (segments II and III) of the left lobe. The left portal vein then follows a wide, anteriorly concave curve and ends in the superior and inferior segmental branches of segment IV. 3 In cases of persistent right umbilical vein, the horizontal segment of the left portal vein is absent. There is no major branch to the anterior segment of the right lobe. The portal trunk then runs superiorly and provides branches to the left lobe. At this point, the portal vein makes a U-turn in the right anterior and downward direction, providing branches to the right anterior segment and to the left lobe ( Figure 4) .
The umbilical portion is not identified; instead, a U-shaped part resembling the umbilical portion is seen above the gallbladder fossa. The right anterior segment and the quadrate lobe of the liver are supplied by this segment. 1 This pattern of portal vein anomaly is associated with deviation of the ligament teres to the right, leading to leftward positioning of the gallbladder.
Few reports of the antenatal detection of persistent right-sided umbilical vein have emphasized its association with other congenital anomalies, such as cardiovascular anomalies and trisomies. 4, 5 However, Kirsch et al. 6 observed, via sonography, nine cases of intrahepatic persistent right umbilical vein.
In these cases, the intrahepatic persistent right umbilical vein was an isolated observation with no abnormalities identified pre-or postnatal, except one case of hypospadias.
The adult cases presented had persistent right umbilical vein as an isolated finding, with no present or past history of any cardiovascular or any other developmental anomaly. Left-sided gallbladder, which has been reported with this condition, was also observed in all cases.
Left-sided gallbladder is a rare anomaly and has been classified into two types: gallbladder migration to the left side (type 1) and development of a second gallbladder with atrophy of the original one (type 2). Recently, left-sided gallbladders were reported to be associated with right-sided round ligaments. 7 Ozeki et al. 8 reported a case of left-sided gallbladder with portal vein anomaly and proposed that the gallbladder is situated to the left of the ligament teres simply because the latter deviates to the right side. The occurrence of gallstones in one of our cases is probably an incidental finding as no data suggest increased association of left-sided gallbladder and calculi. Anomalies of the gallbladder especially, where the free flow of bile is hindered, can lead to gallstone formation. Hypoplasia of either the right or left lobe is associated with this anomaly. Shankar and Rabi 9 reported a case of hypoplasia of the right lobe of the liver associated with persistent right umbilical vein. Noritomi et al. 10 reported a case of congenital hypoplasia of the left lobe of the liver associated with left-sided gallbladder.
Conclusion
Identifying and reporting this anomalous branching pattern of the portal vein is recommended, especially for those who are undergoing laparoscopic cholecystectomy because of the association with left-sided gallbladder. As the vascular supply to the anterior segments of the right lobe and the quadrate lobe is via this persistent vein, identifying this anomaly would avoid the risk of hepatic necrosis during segmental liver resections. It is important to understand portal vein anomalies, especially because of the increasing use of segmental liver transplants.
